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Many conventional fish stocks are on the decline and as a result fishers are redirecting their attention 
to non-conventional fish including octopus. Although have been harvested since classical times 
and been the subject of many studies in other of the little information is available on octopus species 
inhabiting the waters of the southwestern Cape. the aim of this study is to fill this void by documenting 
the geographic range, depth range, biology and diets of octopus species commonly found in this This 
information, together with the marketability of octopus species was used to identify the most suitable candidate 
for exploitation by small-scale fisheries in the southwestern Cape, The spatial distribution, population 
and of this were investigated in more detail. 
and depth ranges of Aphrodoctopus 
obtained from South African Museum (SAM) records, 
by in the intertidal zone at 
vulgaris and Octopus magnificus were 
and dietary data of A. schultzei were obtained 
In contrast, a. were collected in kelp 
SCUBA and a. were obtained from and lobster trap vessels, 
was conducted between 1997 and March 1998. 
A total of 64 A. 353 a. vulgaris and 48 a. magnificus were collected, A, schultzei is a small 
mass 350 g) with limited depth (intertidal zone - 18 m) and distribution (predominately west of 
Point). a. is a (max, mass 4 625 g) with depth (intertidal zone - 290 m) and 
geographic distribution (common throughout South African O. magnificus is also a large species (max, 
mass 8 625 g) and is common in the deep (100-560 waters of southern Africa - Port 
Alfred). The diet of A. schultzei was of winkles (68,8% of the total IRI), In contrast, both O. 
VU""fU'S and O. had more varied diets, 0. vulgaris consumed small crustaceans 
1 %) and abalone (17.1 %). 0. magnificus consumed a proportion of small 
crustaceans (31.8%) and crustaceans (30.1 %), but teleosts were more (34%). Suitable 
range, wide distribution, large size and potential threat to abalone fisheries make 0. vulgaris the most 
suitable candidate for small-scale commercial fisheries to target in the southwestern This is further 
supported by it being the most after octopus species in the world, Moreover, the demand for imported 
O. vulgaris in Japan and 
Further information on the population of a. revealed seasonal fluctuations in mean size of 
Mean size was in summer (I 161 g) and autumn (1 193 g) and low in winter (766 
Fluctuations in octopus mean size were positively correlated with water temperature. Mating and 
probably occurs throughout the year. peaks were found in 
with warmer water. This was also number of recruits in summer, autumn and 
erriepr'es~mt(!d in summer and winter. medium and females were 
the overall sex ratio was biased towards males (O.6F: LOM). This which is useful for 
fisheries and management, the onshore - offshore migration of O. vulgaris, which appears to be driven 
by fluctuations in water tp"''''PT''" 
The best method for octopus diet assessment was also determined, The diet of 0. vulgaris was then further 
investigated to determine the effects of octopus size and season on diet Furthermore, important predators of 
O. in False Bay were identified and attention was to the consequences of non-fatal 
attacks on V,",'.uuUo>, 
,",Vl.''''''''''''UH, the need for an was identified to establish the economic feasibility and 
a small-scale southwestern O. vulgaris Pot was chosen as the 
most suitable fishing method to be used by this because it is relatively efficient at .... "'.\,ow.,,/; 
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Octopus, like cuttlefish and squid, are CetmallOD<JUS belonging to phylum Mollusca. 
Cephalopods are 
anatomical features and traits 
most advanced having 
to those of ''''' ... 1-'''1-1, ... ,,1',''"'' (Augustyn Smale 
1 of cephalopods, V""~'A~Y"UFo taxonomy, largely focused on 
the nervous ."'''''JlUU.S and of octopus, Octopus 
vulgaris (Mangold 1983). ",,,'p''''r the taxonomy of vulgaris is presently in a state flux. 
This species is now believed to have a more .. ",,,tr.,.,1',,,rf than 
occurring only the eastern Atlantic. vulgaris" 
reF!~lOrlS are now .... v,.,,. ..... "'.,,, ..... as close Mediterranean neotype, probably 
re1]lreS,em distinct "'IJ""'-'L"'''' (Mangold 1997). Since taxonomy vulgaris" species 
not as yet been I will name 0. vulgaris the rest of this thesis. 
Over last two decades many been conducted, providing 
on the ecology and population dynamics of octopus species, 
O. vulgaris (Nigmatullin & 1976; 1979a,b; 1981; 
Smale & Buchan 1981; & Nelson Mather 1991; Mather & 
et al. 1991; & Obarti 1993; Quetglas et at. 1998), Octopus /11'111Pln 
(Hartwick et 1978; et al. 1984; Robinson Hartwick 1986; Hartwick et ai. 
1988), Octopus bimaculatus (Ambrose 1982, 1 1988), Octopus tehuelchus 











octopus as a group have depth and geographic distributions, ,...,.,,,,,...,.., in the intertidal 
zone to depths over 5 000 m, and found in all temperate, sub-tropical and tropical oceans. 
Octopuses in general are also fast-growing animals with short llt~:sp;ans 
months in small species to three years in large ones (Mangold 1987). 
are semelparous (females breed once and die) (Calow 1987). 




(paralarvae present) (Stranks 1996). In addition, octopuses are opportunistic pre:aal:ors 
throughout their lives, despite having various life-history stages, with adults capable of 
l"' ........ UJll". on a multitude of molluscs, polychaetes 
(Nixon 1987). 
Furthermore, of U.U ..... ULE> them an attJractl food 
source lUllJ'''-ll» (Paust 1985 in Paust 1988): white meat, firm texture and flavour 
"U1JlU"-, to squid, lack of hard except the beak, 80-85% meat relatively large 
fast growth. octopuses . have caught 
Mediterranean Sea and western traditionally by means of pot-fishing (Rathjen & Voss 
1987). Because of global decline in many conventional for 
many countries are increasingly l"'U.U"'''' their attention to more non-conventional stocks, 
cephalopods (Voss 1983, Amaratunga 1987). Consequently, potential for 
commercial octopus new fishing grounds, including 
northwest coast Africa, which has become the largest global octopus trawl fishery 
(Rathjen et al. 1987). Furthermore, the small-scale fisheries 
been .. ,..,_ .. __ for including (Kimura et ai. 1978; Kimura 











and California (Lang & Hochberg 1997). In general these investigations showed a potential 
for commercial small-scale octopus fisheries, provided that suitable species were targeted, the 
biology and population dynamics of the species were known and appropriate fishing gear was 
employed. Despite octopuses being a suitable food resource and being fished in various 
regions they are still considered to be a grossly underexploited resource in many countries, 
including South Africa. 
In South Africa, particularly the southwestern Cape, many poor marginalized fishing 
communities exist that largely depend upon the sea for their livelihood (McGrath et al. 1997). 
However, many of the fish stocks upon which these communities depend are on the decline 
(Penney et al. 1989). Given this scenario, a small-scale octopus fishery, if found to be viable, 
could supplement the income of these communities. However, little information is available 
on the biology and ecology of octopus species from this region and such information is a 
prerequisite to providing effective guidelines for fishery operations and management. 
Hence, the aim of this thesis was to answer the following questions: 
Chapter 1 
What is the depth and geographic distributions, fisheries biology and diets of the common 
octopus species of the southwestern Cape? 
Chapter 2 
How does South Africa compare to the world in terms of octopus catches and marketability of 
octopus species? Hence, which species is most suitable for exploitation by small-scale 












chapters asked specific 
Chapter 3 
What is the spatial 
structure and 
Chapter 4 
of local .,v'"',,, .... '" 
to this targeted 
this octopus? Moreover, 
sm=cu~s change with season? 
What is the best method to assess diet of octopuses? How is 
species influenced by octopus season? Do octopuses show prey 
Chapter 5 
What are the important nre:oat:ors What predators are 


























POPULATION BIOLOGY AND DIETS 




Approximately 200 octopus soec::tes have been described worldwide, which 40 have 
from South African waters (Cephalopod 
Symposium 1997). Although Africa a rich diversity of V,",.VUL'" u ... ,~~ •• ~.., 
very little information is available on the taxonomy, """V'V" and "'V"'''Vf~J of these "1-'''''''''''"" 
Smale Buchan (1981) have investigated biology Octopus lIHHUl"., 
work was restricted to east coast of Africa. diet mandibular of 
A1-A',.,.....'n .... ,; by Villanueva (1 Other Octopus 
of octopus focused on taxonomy (Roper & 1991; Villanueva et ai. 1991). 
addition, an identification key to African octopus beaks has also published (Smale 
et al. 1993). 
In the southwestern there is little information on octopuses, except for depth 
(South African Museum records). The common A,..T,(">""" 
species in this are the brush-tip octopus Aphrodoctopus schultzei (Fig. 1.1), the giant 
octopus 0. magnificus 1.2) and common octopus 0. vulgaris (Fig. 1 A. 
._ .. ...,_u from 
Point. It is a 
(Namibia) to 
often aVU'U ... 'UI 
r",,,,,,r,,<>,, depth soe':les is 18 m. magnificus has been documented Luderitz to 
Port (Fig. 1 It is predominantly a deep-water species which, although recorded 
as shallow as 2 m, is more abundant at rI",r,th<l exceeding 1 00 m. The maximum 
-
(Fig. 1 but is more common west of 











Fig. 1.1 Aphrodoctopus schultzei is uniformly red with minute papillae 
on mantle and no skin folds. 
Fig. 1.2 Octopus vulgaris is mottled brown with distinct papillae and no 
skin folds. 
Fig. 1.3 Octopus magnificus is mottled red with distinct papillae and 
longitudinal skin folds on the mantle. This species like 0. vulgaris, 
has two rows of parallel suckers, whereas A. schultzei has two 
alternate rows of suckers. Photo from Villanueva e tal. 1991, 
















recorded depth for this species is 560 m. 0. vulgaris is the most commonly recorded octopus 
in this region. It has a wide geographic range, occurring along the entire South African 
coastline (Fig. 1.4). This species has been recorded from the intertidal zone to a depth of 290 
m, although its abundance appears to decrease with depth. 
Octopuses consume a wide variety of prey items, including molluscs, crustaceans, 
polychaetes and fish (Hatanaka 1979a; Ambrose & Nelson 1983; Ambrose 1984; Nixon & 
Budelmann 1984) and when abundant they have the potential to deplete prey populations, 
including rock lobsters, crabs and shellfish (Rees & Lumby 1954; Kimura et al. 1978). 
Considering the commercially-important abalone and rock lobster fisheries in the 
southwestern Cape (Branch et al. 1994), it is surprising that no studies have examined the 
potential impact of octopus as predators of these species. 
The aims of this chapter are to fill the void in knowledge about common southwestern Cape 
octopuses by examining the population biology (size, morphometric relationships, maturation 
& sex ratios) and diets of these species. Furthermore, information presented in this chapter 
provides the first stage in determining the most suitable octopus species for exploitation by 













Study sites & sampling techniques 
A. schultzei 
ofA. were between June 19.97 and March 1 
the Bay I A)intertidal zone low usually during the LUVULU but also 
once at night. Sampling involved two techniques: 1) lifting flat rocks, and 2) squirting a 
solution or other suitable skin 
O. magnificus 
0. magnificus were obtained infrequently "F"r,,,,,,.'n May 1997 March 1998 
''''U~LA''''' Research Institute experimental trawls, the south coast lobster trap 
and inshore trawl operating between Cape and Port (Fig. 1 The 
at "IJ"'"''''';' was "''''''E,''' ranged between 100-300 m, but the bulk of the 
specimens were obtained between 100-150 m. 
O. vulgaris 
0. were frequently collected between February 1 to January 1998. Due to 
a on all in 1996 the sampling of 
was conducted by using SCUBA. Sampling was undertaken during the day at three main 
(Boulders, Miller's and on the west coast of (Fig. 1 
although additional were sampled and Cape ......... ...,.'.,,1-' (Fig. 1 A). 
May 1997 to November 1997, each of main were sampled at least once 
monthly. Sampling was undertaken between the mean low water mark and a '''~'"'U'' 
of 10 m. To avoid the seen were '-'U!.tt;;;'-'I,t;;;U. in this 
sampling technique is that small octopuses are probably missed more often as they are harder 

















1.4 of showing 
0. vulgaris (SAM 





















was facilitated introducing a suspension copper sulphate seawater to 
from a plastic squirt bottle. On capture, octopus were placed 
Biological 
Once captured, schultzei 0. vulgaris specimens were killed by 1J1","'''Jll<- them an 
isotonic solution of un",.,,,',,,,,.,,,,u chloride (Joll 1977 & 1 1). 




0. "1U"""" Ll_£<.' sp<::ClInellS were obtained the above-
thawed, the following about each octopus was 
- Total length The the mantle tip of the 
lULU,: . ..,,,. ann when extended to nearest cel1mnerre 
- Mantle ,,",u,,,,.,, (ML): The posterior of the mantle and midpoint 
of eyes (Mangold-Wirz cited in 1), measured to 
mass total wet mass of 
nearest 5 mm. 
and excess 
200 g were 
and ,.nu"u·~' specimens were 
water from skin & 1981 ). 
""',.,'"'''''' with a 5 kg balance calibrated 25 g 
a 200 g spring val'a.u ...... , calibrated in 2 g units. 
was "'''''.'''HUU'''''''' by the presence spennatophoric groove on third ann 





lower beak, alimentary 
and 
beaks were 
,u~~ ..... ~.~ 1983). All octopuses were then ... ,u",,"' .... "' .... to 
(crop, stomach and and with 
fresh water for 
fresh water and wiped dry 1-\",'1'"".,."" weighing to 










Chapter 1 11 
body mass length upper 1969). were 
in water dry before total wet mass gonad and tubes 
and organs (GM) (after Smale & 1981) was etetIDllneQ to 0.01 g. Gonads were then 











small and white; stage 2 (maturing) where the ovary is and the eggs are ,....1' ... ""'''1'0 In 
colour, or 3 (mature) are 
Dietary analysis 
Diets of schultzei, 0. magnificus and 0. vulgaris were compared using "'.VAll"'''''' content 
analysis. alimentary canal octopus was cut and the contents were removed 
and a 500flm sieve was a 
dissecting and taxon. However, 
generally only small 
identify to level except 
to the lowest 
agI1nen:ts of prey hard parts, 
(small crustaceans 
items were difficult to 
juvenile winkles) 
octopuses could be identified by \,U"'"SU\Ji:> features or 
prey item at of capture. For eX,lmOle the 
projections radula shape were to distinguish 
crustaceans were "",r·""rr,r\r!',..",f1 into two 
and 
isopods 
were grouped as 
arrlphllP()Qs etc. were 
crustaceans, and 
as small crustaceans. 
In 
were 





were caught rock-lobster traps with hake, all specimens containing hake or 











prey for each octopus "1.1",","_" was detennined to an of relative 




more than one 
a modified 
IRI = (% number + 
new equation replaced % mass 
relationships for each 
% 
Statistical 
,.,."' ..... ""H t-test was 
to detennine if 
or of eyes were 
et (1971) equation. 
'I< % frequency of occurrence 
assuming that 1 ml apI)ro:j(mlat€~S 
least square 
males and females 
existed between mean 
mass the sexes. whether there were nel['ences in 0. vulgaris mass related 
to season or sex individuals, a two-way ANDV A was perfonned with mass as 
dependent 
these results is 
nonnality 
season and sex as independent 
with 
test was to test 
Chapter 3. All mass 




Species size & morphometric relationships 
A total of 64 A. and 48 0. 
mass of A. schultzei was of 0.8-350 g 
seasonal component of 
traJlstcJrnled to 
A 
a 1:1 ratio. 
was The mean 
1 vulgaris had a mean 
mass 1 019 g, 
was 2 091 g, with a 
amass 
of 
625 g (Fig. 1.5). The mean mass 0. magnificus 
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Mean body mass, and of A. schultzei, 0. vulgaris 0. magnificus. 










Chapter 1 14 
between ML and TL, BM and are for A. schultzei 
(Fig. 1.6), 1.7) and 0. magnificus between ML 
and TL was linear species, and the relationships n"IU/F"~n ML and BM, and 
and LBM followed curves for all three species. 
Male and structural analysis 
Mean mass 
(34.8 g) 
(97.8 g) was 
1.1). Only 42% of male A. 
compared to 
than that of females 
were less than 40 g 
"'''[SUUJl[S more than 
The mean masses 
were not ':H[S,HU."'''''''''U 
"", .. n"",,,, (Fig. 1.9.a). Furthermore, no "", .. n .. ,,,,, 
160 g were found, 
of male 0. 





The smallest mature 
3 275 g respectively. 
larger than 100 325 g 
be maturing was 80 
0. vulgaris 0. 
27.2% of males exceeded mass 
and male 0. magnificus (1 609 
~vll.L<.:Uv counterparts, 1 114 g 
bulk of the ., .... ' .• 1 .... ' .. " 
contrast to 
2 1 g restJlectl 
both sexes 
nUL.'''-<O! , 0. vulgaris and 0. magnificus were 
fully developed spermatophores were 
4 000 g respectively. The smallest 
mature ""'''.',,",'''''' were found. 
g 4 900 g respectively. 
female 0. more than 1 000 g. Except for one 



























o ~--------~~------------------------------------------~ a 
a 20 40 60 80 100 120 140 
Mantle 
1.6 A. schultzei morphometric relationships. 
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LBM vs ML 
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Mantle length (mm) 
1.7 a. morphometric relationships. ML=mantle 
length, TL=totallength, mass and LBM=lower mass. 
Chapter 
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o ~----------------------------------~ 0 
o 50 100 150 200 250 300 350 400 
Mantle length 
BM=body mass and LBM=lower beak mass. 
University of Cape Town** P I1.S. 1101 
1.1 
97.8 ± 15.9 
976.9 47.5 
I 609 ± 383.6 
p 
mass 
(g) III Mean± 
2-350 34134.8 ± 7.4 
75-4625 221 14 ± 72.9 
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Gonad mass mass 1" 1.' .. 1" H';)H1!J were modelled by curves with the highest r2 value. 
Male GM was a 
exponential function for 
sehultzei and 0. vulgaris males, but a 
1.10). In female octopuses GM and 
fonowed a power curve 
0. magnificus (Fig. 1.10). 
Sex ratios 
0. 
The overall sex was not biased for A. schultzei (0.7F: 1.0M, 
overall sex ratio was significantly p>0.05). For 0. 
1.OM, p<O.OOOl). This was largely attributed to LU .... ''''H,U 
summer and spring samples (Table 1.2). 
were sex 0. magnifieus (1.2F: l.OM, 
Diet of octopus species 
Of all the spe~ClrnerlS "'JU""''''u., only 43.8% of A. JLfLUH£COL 
60.4% 0. magnificus (n=48) had 
data 0. vulgaris and 0. magnificus are nT'''',H1'' 






sinensis and Turbo sarmatieus (Table 1.3), accounting for over 68% of the 
1 
1.11). Other important dietary 
1.3) and octopuses 
respectively (Fig. 1.11). 
A. sehultzei 100 g.) 
small crustaceans (i.e. 
which attributed 11.4% and 
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Male Female 
8x-O.199 
6 1.4 .. 
0.92 
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Chapter 1 23 
Table 1.3 Overall diet of A. schultzei, 0. vulgaris and 0. magnificus from the southwestern 
Cape by lowest identifiable taxon. Number of octopus containing food in guts 
were 28, 250 and 29 resEectively. 
Octopus species 
Prey categories A. schultze; 0. vulgaris O. magniflcus 
% occ. no. vol. % occ. no. vol. % occ. no. vol. 
Crustacea'ns 
Large crustaceans 
Jasus lalandii 0.8 2 34 
Pag'uristes gam ian us 5.2 16 5.7 
Palinurus gilchrist; 3.5 32 
Plagusia chabrus 3.6 0.5 24.S 75 78 
Unidentified crabs 3.6 0.1 11.2 26 9.7 51.7 26 16.5 
Small crustaceans 
Amphipods (Paramoera capens;s ) 7.6 69 3.9 
Other 10.7 g 0.1 6.8 57 2.9 6.9 2 0.1 
Euphasids 34.5 56 7.7 
Isopods 10.7 ; 1.1 2 15 I.S 
Megalopa larvae 18 256 57.S 
Molluscs 
Abalone 
Halloris midae 17.2 47 341.5 
Halioeis spadicea 0.4 3.5 
Bivalves 
Choromylilus meridionalis 0.4 0.3 
Lurraria lutraria 0.4 2.5 
Limpets 
Patella spp. 10 25 40.3 
Octopus 
Aphrodoctopus schultzei 14.3 4 4.2 0.4 6 
OCtOpus magniflcus 6.9 2 97.2 
Octopus vulgaris 2.g 7 129.1 
Winkles 
Oxystele sinensis 32.1 26 1.5 6.8 22 1.2 
Turbo cidaris 2.4 6 4.3 
Turbo sarmalieus 14.3 28 0.5 
Unidentified 10.3 4 0.2 
Other molluscs 
Gibbula zonara 2 5 0.2 
Phyl/odesmium serralUm 0.4 0.2 
Tambja capensis 0.4 0.2 
Volvar:ina zonara 0.4 0.1 
Polychaetes 
Errnntia spp. 21.4 7 0.2 7.6 26 37.9 3.5 2 
Sedentaria spp. 3.2 12 19.3 
Teleosts 7.1 2 0.4 11.2 28 39.3 27.6 26 213.8 
Unidentified crustaceans 10.7 3 0.2 4.8 12 6.3 3.5 10 5 
Unidentified molluscs 3.6 0.5 2.4 I> 5.5 
Unidentified 14.3 4 0.6 9.2 26 27 10.3 3 8.7 










Chapter 1 24 
The dominant were crustaceans, large diet of 0. 
crustaceans and .... ,,"""'-' •• '" (Table 1.4), 28.1 % and 17.1 of total IRI 
respectively (Fig. 1.11). Small crustaceans were dominant due to the high 
numerical total number 
IH",~alVLJ'a larvae and to a 
and high occurrence 
(33.7%) (Table 1.4) 
1 
contained the most single prey species 
extent big-eye ...... "I-'H".I'-" ..... ..,. 
..,"',".'-;>lU most important 
of 0. vulgaris, namely 
Plagusia chabrus (Table 1.3). The second most lrnnnl-1"l:lT,t species of 0. 
commercially-important SO!;:CH!S consumed included midae (Table 1.3). 
lobster, Jasus LUHUlU. a low occurrence of 0.8% 
diet of 0. was dominated by small crustaceans (mainly euphausids, 
1 and large crustaceans , ___ .. ___ ._" crabs, Table 1.3) a ........ ·Vu.1UHLj:; 31.8% and 30.1% 
total IRl respectively 1.11). However, the "'1UUU1.\.1"'1 of the diet and the 
cOlnponl;nt was 34% of 
DISCUSSION 
Population biology 
size & morphometric relationships 






a medium magnificus a When comparing the 
relationships at a ML between 80-100 mm for schultzei and 
vulgaris, 0. vulgaris is with a higher BM and LBM equations in Fig. 1.6 
1.7). Similarly,o. IS and heavier than 0. at a given 
University of Cape Town
1.4 
Prey category A. 
"/" n 0/" v %f DRJ '}III II %v %f HU OJ.. 11 ''/..v ':;'. f HU 
crustaceans 2.2 6.1 7.2 60 16.0 14.7 41.2 1265 21.1 12.7 55.1 1862 
Small cruslaceans 16.3 12.1 21.4 608 53.2 7.7 33.7 2052 45.4 2.0 41.4 !962 
Unidentified 3.3 2.0 10.7 57 1.6 0.7 4.7 II 7.8 1.3 3.4 31 
Molluscs 
Abalone 6.3 39.4 16.9 772 
3.5 4.9 10.2 86 
Winkles 58.7 20.3 46.4 3666 4.4 0.6 11.1 56 3.1 0.1 10.3 33 
Bivalves 0.1 0.1 0.4 
4.3 42.4 14.3 .668 1.2 16.5 3.5 62 1.6 25.4 6.9 186 
Unidentified I I 5.1 3.6 22 0.8 0.6 2.4 3 
Polychactes 7.6 2.0 21.4 205 5.1 6.6 10.6 124 0.8 0.5 3.4 4 
2.2 4.0 7.1 44 3.6 3.6 10.6 76 20.3 55.8 27.6 2100 



















~::::.:::::::;;;===i other (3.5 %) 









large 1%) other (1.1 
teleosts (34%) 
O. magnificus 
Fig. 1.11 Diets of A. O. vulgaris and O. magnificus from southwestern Cape, 
using IRI per'cerlta~Jes See Table 1.3 for numerical of IRI values. 










Chapter 1 27 
ML 170 mm, but 0. a heavier ... "' ..... LV •• .:J m 
Fig. 1.7 1.8). However, at a ML 70 mm 0. magnificus is 0. vulgaris. 
The relationships in False Bay were to those reported by 
0. vulgaris 
speCImens northwest coast east coast and the 
coast respectively. with the statement made by Mangold (1 
that occurring along Atlantic and 
the same Moreover, relationships are 
can be estimated measurements. 
Male female size structural 
The between the mean and female mass 
to absence of .", ... n .... ,,,,;, heavier than 160 g. 
mature most likely to occur the subtidal zone, 
conditions for ."' •. u""'''" maturation was 
zone than in 
Sea are one 
fisheries as 
in the intertidal zone is 
_U;'~L~'U of this mass are 
probably 
Octopus 
zone, lribarne 1 
more 
which 
Thus the fecundity in 
unsuitable spawning intertidal zone probably affected popUlation size 
structure A. schultzei 
subtidal zone ';'H' .... UU 
Maturation 
zone. Therefore to 
sampled as 
matured at a 'UH"'U'~l than females in all 
UUU,LVlJ'V"-',;) (Mangold 1987) . studies on 
mate when their are fully 
a complete size " ..... "',..i-... of this 
species, which is with 














and 0. magnificus 
reported by 
absence ormature 




pre:sellce tne:re()t then males would 
g and 4 000 g for A. 
at maturity for male 0. 
,rH'('H'<;! fecundity could not be cornmirecl. 
at 
schultzei and 0. vulgaris. Although mature were not 
at maturing indicates that most spawning is to 
3 000 g and 5 000 g for A. schultzei, 0. 0. 
aos:em;e of mature female 0. vulgaris probably that 
spawnmg occurs Qec~pt:r water Smale & Buchan (1981) 
a 
proportion of mature 
Spanish 
masses 15 
0. vulgaris along the east coast 
and Sanchez & (1 
H"U .... ""'" between 10-30 m 
coasts respectively. Hatanaka 979a) 
m. 
who a high 
Male mass should increase linearly with body mass. is O'Pl1IPr::l true for most 
as 
rates 
is a continuous production and 
gonad mass increased 
specimens heavier than 3 000 g. 
(Mangold 1983). 
with body mass, with 
maturation in males 
in long-lived octopus sne:Cles. as was for another long-
species, namely 0. dojleini 1975). Delayed gonad 
a two-fold benefit. rates can be attained as no 
development of j:;UllH.4 ... l'" are young. Secondly, 










it is most to In contrast, the power 
maturation to be a common 
phenomenon 
between GM and BM 
''"'''.1<.''''' octopuses. This agrees with ':HUUl'-,.:> on octopuses (Mangold 
1987). 
fecundity v ...... au.:' ... 
« 1 000 
mass. 





ratio for 0. 
fewer 0. vulgaris 
coast of South 
explained by 
decreasing the 
been attributed to 
mobility 
contrast, other studies 
over a larger depth 
are semelparous (Calow 1987) 
number of eggs spawned is orOloolrtl 
a 0. 
mass is not as an 
may also be influenced by 
would 
mass (Mangold 1987). 
maturing at a small 
as is male body 
interactions between 
Wells 1959), temperature (Richard 1966 in Mangold 1987; 
1986), food availability (van Heukelem 1 cited Mangold 1987; 
1986) and predation pressure 
magnificus may have 
from a 1: 1 sex ratio. 
too to determine if the 
the spawning seasons 
were collected during the peak spawning seasons 
1981). Hence, the sex 
migrating to deeper waters to 
bed. However, 
1"1""""",.",,..,,,,,, 1"\",1"'1""'"", the sexes 1 
of post~spawning females 
1981; Quetglas et a/. 1998), 
sex ratios of 0. vulgaris to aDt)rOiaCn 














Diets of octopus species 
octopuses southwestern Cape in two diets 
Firstly, 
0. 
was to one bulk of 
and 0. diet was shared three The 
the of prey appears to a dependant on octopus as a similar was 
when comparing the of small large 0. (see 4). is further 
supported a study rlll<",l'""rI by Smale Buchan (1 l). Secondly, types 
octopus rtelrences are attributable to 
different zones in which the octopus species were collected hence prey 
availability III zones. juvenile such as 0. sinensis and 
T. sarmaticus, are abundant intertidal zone (Pulfrich 1997) and are prey 
schultzei, but rarely the other two species. which is a shallow 
species 
contrast, consumed a 
vulgaris populations 
was only by 0. vulgaris. 0. II<U1,'£££1 
teleosts was . ..,..,",u .... to the diet deep water 
abundance 
III water. Furthermore, increase the diet 
0. may dependant on octopus 0. vulgaris). 
TTP1rPTlr'P" III of the octopus "'~,,"''',,''' appears to a combination of 
..... ".,., ... ~r,... size and availability . 
winkles the diet was to 
bimaculatus by J:>J.J.ULV"" (1997), another intertidal species. low importance 












Table teleosts 15 m) and deep 
15 m) populations of 0. of 
F - index, %f - ",p,'(,p,nT - occurrence 
western 




northwest coast of 
% W ~ ",p,'(,p,nt weight. 
water (most samples < m deep) 
statistic diet 
% IRI 73.8 % - crustacean 
F 
%f 
21.7 ~ molluscs 
1.6 % - 'vH.Vi:JLi:J 
76.0 - crustacean 
- molluscs 
6.7 -
% - crustacean 
68.8 % 
3.8 %-
Deep water (most samples> m deep) 
OCl 
diet 





et al. 1998 
%f % - crustacean Whitaker et at. 1991 
21.0 % - molluscs 
%w 
f 
49.0 % - teleosts 
7 - 16 % - crustacean 
- 60 % - molluscs 
19 - %-
61.5 % - crustacean 
6.3 %-






















POTENTIAL A SOUTHWESTERN OCTOPUS INDUSTRY 




"U'-''-''-'",;)lUl a suitable species must be T5-ln::tPTf'{1 on appropriate 
,,"v,nAY,,"'" with good market 
candidate for 
a review of 
data from the un ....... .., .... 
Global alllJlU£U 
from 150 000 to 
reports 1973 - 1994) 
species should 
ch~mt!~r is firstly to determine 
location of important rl'HlrVprc 
octopus catches, the 
light of this, South 
market potential are discussed to determine the most suitable 
by small-scale fisheries in the Cape. This is achieved by 
Research Institute (SFRI) data and unpublished 
GLOBAL 
Octopus landings 
" ..... l'U.Ulj::," have fluctuated considerably over past two decades, ranging 
........ lHU'<.U 'J.F."' ..... "" ....... v'u (F AO) statistical tons (Food and 
2.1), However, catches have steadily 1984 (Fig. 2.1). 
In 1994 more than 65% octopus landings were 
the Saharan northwest coast of Africa, 
statistical reports 1994) Other important "'''T,''''''''' 
and Korea (24 114 tons vv .......... JLLAv""',;, iVJ!vAl'-'V (16 
456 tons) and (FAO statistical reports 
Species marketability 
Most commercially-exploited octopus species belong to 
"'U.I''''''''''JlU to Japan (F AO 
lan~Clml;S were attributed to Thailand 
(13 Australasia (8 
UC1:0p()Qulae, including 0. 
vulgaris from (Quetglas et al. 1998), eastern 1979a) 
and northwestern (Rathjen & Voss 1987), 0. north Pacific (Paust 































1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 
Year 
2.1 Recorded global octopus landings, from 1970 - 1994 (from 
""1' .... ,.,""., and landings 1973 - 1994). 
fishery statistics 
Japan 
Thailand & Korea (10.1 %) 
S::Itl::lr;:m Bank (40.3 %) 
Mexico 
Other (6.4 %) 
Spain (1.3%) 
Australasia (3.6 %) 
(5.8 %) 
%) 
Fig. 2.2 Percentages of the total octopus landings of 235 036 tons taken from each of the 















Hannan 1989) and Cistopus 
1987). Octopus species belonging to 
making them suitable '-'a.ln"1\.la.LI~'" 
!..IV''''',,''. such as 0. dofleini, are 
are targeted, 0. 
as 
1986 (F AO statistical rp""nrl" 
Firstly, Japan, the largest octopus 
35 
the northern Indian Ocean 
are all benthic with well 
source 198 
1 
approximately 80% of 
UVI."".''''''''''' by 0. vulgaris 
approximately 
regards this octopus as having the 1U!',U""" f.lHl'JU.'<, all 
this species has the 'llF,""'''' ce:>mmc,any octopus 
this species was considered to have 
1V""""""",, ..., ........ ·l1Trl1"'10' from the intertidal zone to depths of over 300 m 1 1), and 
being common to temperate, tropical and subtropical waters 
Octopus markets 




1981; Sanchez & Obart} 
a food source octopus is also 
in northern Europe and North America (Voss 1988). 
the waters of Japan and Spain can no longer meet 
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SOUTH AFRICA 
Octopus landings 
Domestic reported octopus landings are small in comparison to global landings, accounting for 
less than 0.05% of total landings. These landings, however, are substantial considering that 
there are no commercial fisheries targeting octopus in South Africa. Reported landings ranged 
from 182 metric tons in 1980 to 33 tons in 1995 (Fig. 2.3). Furthermore, these values are gross 
underestimates of the total annual octopus landings in South Africa, as they are predominantly 
west coast by-catch landings of 0. magnificus for some inshore and offshore trawl fisheries. 
Octopus are also caught as by-catch by the lobster trap and the hake long-line fisheries, but these 
catches are usually not reported. These landings are substantial, for example one lobster trap 
fishing vessel operating along the south coast can catch in excess of 8 tons of 0. '!lagnificus in 
one trip, lasting 30 days. To put this in perspective, it is not unusual for this by-catch to exceed 
the total tonnage of targeted lobsters caught on the same trip (E. Moor, manag~r of Premier 
Fishing company, pers. comm.). Landings of octopus are also not reported for artisanal and 
recreational fisheries, which have been documented to target 0. vulgaris in the intertidal zone 
for use as bait since the beginning of the twentieth century (Thompson 1913). These fisheries 
are mainly situated along the southern and eastern coast of the country, including Transkei. In 
1994-1995 an estimated 12.3 tons of octopus was caught along the Transkei coast (Robertson & 
Fielding 1997) and in 1995 a further 12.9 tons (25783 octopuses) were removed from the Kwa-
Zulu Natal coast (Anon 1997). Presented with the above information, domestic octopus 














1979 1981 1983 1985 1987 1989 
Year 
2.3 p.nf,rl •• t1 octopus by-catch landings South 
"'<>T'nr<> •• ?'> 1979 - 1997 unpublished data). 
1991 1993 
inshore and 
D east coast 
south coast 
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Octopus potential 
The absence of a octopus in South IS to 











Japan and Spain are 
which is the most 
However, juvenile octopuses to 
they are sold as "squid" (pers. obs.) 
in the T ranskei also eat octopus but are "U.lU'"'~L to ever 
collected. Thus the potential domestic 
n\"P\lI~r most octopuses caught as by-catch are 
a gross of approximately 
America and Spain ~v"uv'" ... 
comm.)(E. Moor, iH<LHa):;vL 
DOlcenual ",nT''''''''rc to be PiV'UU.:>UL,E,' 
"'a'va'_" are increasing and export 






global octopus species, is common waters. 
information obtained in distribution, biology 
the most suitable octopus Call1QlOlate by small-scale 
southwestern Cape. Thus subsequent chapters Ju .... ·u""'_'" on the spatial distribution, 






















SPATIAL AND POPULATION DYNAMICS 
VULGARIS 
INTRODUCTION 
Studies on distribution and population biology of octopus 
conducted for species, particularly 0. 
Guerra 1981; 1981; Ambrose & Nelson 1 1 1; Mather & 
O'Dor 1991; 1; WU.L''''H'~L. & Obarti 1993; Quetglas et 1998) and Octopus 
dofleini 1 1988; Robinson & 1986). vulgaris is 
known to occumng density decreasing 
towards 1981). IS mostly an 
inhabitant of coral in shallow water, but more abundant 
over sandy or seagrass (Mangold 1 are 
nonnally solitary H'-'<.lAv" near octopus of """.au.< 1981). This 
also found males to be randomly dispersed within p~'''''AA''U of density. 
Moreover, the studies showed that ... u,~ .. u."'v, population size structure 
are between seasons areas. 
Knowledge any v"'.v."~,, '" ... '''r·'<>''' a proposed fishing 
is important fishing operations Therefore the aims of 
chapter are to the spatial distribution of 0. 
False Bay. distibution involved in situ shel ter -dependency 












population structure and mean se::lsonai 
'"' .. '"' .... al ..... " ... "" •• " Index (OSI) were 
to ".U.HAL.'" the population dynamics of 
was collected during the as "',",",",HI",",,",, Chapter I, On collection, notes were 
octopus was or out of its .., .. va",. 
or sand) and depth of capture. Mating was 
habitat type (reef, boulder 
''''~~o .... if a male and female were 
same shelter. These notes were 




Qe(ernl1m~Q by plotting the 
mass (OM) / body mass 








in this region. Peak 
time, where 
structure and OSI were 
observed fluctuations in the 
temperature was inferred from a 
water temperature to 
were correlated to water 
nermC,scllot at Boordjiesdrift situated 
Bay (Fig. 1.4). 
Statistical analysis 
was to test for ';"SUH.'''U.JlU of 
for each of three octopus, A one-
depths at which octopuses were 
there were any ""SU.".'''''''''"'' 
u"' .. '."' ...... to (1Pl"prrT\1T1P if 
UL"' .... ' ... UU (301-1 in the mean depth of small (0-300 
To identify whether there were 000 g) and 000 ittl~renct~s in 
mass related to season or sex individuals, a two-way ANOV A was per'Iorme:Q with mass as 












comparisons were performed a test for unequal sample size (Statsofi 1996). 
Mass data were log 
samples displayed unequal 
and water temperature were 
and homoscadacity (Zar 1984), as some 








(8%) (Fig. 3.2). 
..., ............ ", distribution 
sp~~Cllnel)S were v~ •• vv,."'~. which 83% were found in a 
V,","VIJ"'''''''' were ,",VA.A"''''''''''' from boulder rubble (53%) 
in sand was low (1.0%) (Fig. 
octopuses found outside 
proportion of octopuses found outside 
(37%) compared to medium (15%) or 
was a significant difference in the mean 
medium V"' ..... 'LI"""".., (ANOV A: p<O.OOOl) (Fig. 3.3). Small "c·",,,,, .. ..,,, 
a distribution (mean=2.9 m) than medium m, p<O.Ol) 
m, 
... ;n;;'."'Uj'UU population size structure 
was a "'EU"""''''J'U C1ltt~~relnce hetwec~n the seasonal mean mass 
3.4), the winter mean mass being 
that of summer (1 161.2 p<O.05) and spring (964.3 g, p<O.05). 
autumn was .. ,/", .. "'..., (1 193.8 g), but because of the large variance in masses 
was not different from that of winter (Fig. 3.4). 
















Fig. 3.1 Habitats 0. vulgaris within the kelp beds of as a 
proportion of the collected, excluding octopus found outside their shelters. 
40 n=65 
10 
0-300 301-1 000 >1000 
Size (g) 
Proportion collected outside for small, and 













1 2 3 4 
3.3 Depth distribution small (0-300 
vulgaris in kelp beds 
• 0-300 g 301-1000 g 12) 
000 g (n=IS0) 
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Classes (g) 
frequency distribution per season in False from 















monthly body mass 
together with mean 
between February 1 
45 
II Octopus mean mass 
.......... ;':,........ Water temperature 17 
12 
Jun Jul Oct Nov Dec Jan 
Month 
associated collected 














recruitment ,"""H''''"'' of g) was ,",VL.",,, .... n throughout 
in spring, when was less than half that found in seasons (Fig. 3.4). 
" ...... u . .,,, was observed on occaSIOns, once May, June September. 
speCImens the same were between 600 g 900 g. Despite the 
males females were immature. 
of the same sex were found cohabiting a den. were 
",""."uu". but mean female 0. vulgaris peaked in spring summer which vV)lU"'''''''''''U 
warmer water Bay (Fig. 3.6). 
Spatial distribution 
like all ... " ... u),,, octopus 1J,",,",1"'''. is highly dependant on dens, which provide 
protection against ore:da1:ors (Ambrose 1 Hartwick et 1 Aronson 1 1; iYHUU'~' et 
al. 1991). The LA,","',","''''' for dens arose in course evolution cephalopod 
ancestors lost shells (Aronson 1 1), thereby "'''''''~'''''HJ'I''. their defence ""5"'LL'" predators. 
Dens ofO. were found within but to be a 
preference in boulder rubble. This is eX[)ec1tea as shelters rubble 
habitats are modified to octopuses with best protection (Anderson 1997). 
However, proportion of sheltering in habitat is probably over-estimated, as 
this Few 1"\1'1rl"\"'", were 
sheltering The low nrpt",,.,,,.., for this habitat kelp bed is attributed to 
two factors. Firstly, sandy areas were than that habitat 
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II Mean 









summer autumn winter 












in the absence of habitats, 0. vulgaris is known to be abundant on sand, as is 






g were largely 
are 












«300 g) do not conform to this pattern, with a high proportion of 
octopuses of shelters 
), who found 
day. This f'nrrpc'nnrll'i with the results 
lV""lLH',-,. & O'Dor 
during the day. 
specImens. 
offshore than 
was shown to 
also had a shallower 
(1994) also indicated that larger 0. 
Similarly, dojleini mean mass 
"',"," __ ,..++"k,.. .. '" than 





cited in Hartwick et al. 1978; "rhiUU'V et al. 1988). In contrast to these 
tetricus juveniles were found in ,,"''''''''<>,. water and adults shallow water 1"1",,.«,,....,, 1997). 






to avoid contact 












lower mean mass in 
Seasonal population 
is attributed to 
may the result of male 
49 
structure 
and female spe:cunerlS being 
Also, females were caught. 
brooding winter they may be more cryptic, "",,,,.'-'U.LF, into to lay eggs 
hence not encountered in the sampling Alternatively, the migration large 
offshore during and summer 
the mean seasonal mass. IS SUt)O()ftc:a 
monthly body mass population mean 
autumn would 
'VLJ,"U]'!.! between mean 
subsurface water 
temperature. Offshore - VUCl'UVJl" migrations of octopus been other 
vulgaris populations Guerra 1981; Mangold-Wirz 1 cited Mangold 
1983; Whitaker et 1991 ), dofleini (Kanamaru et al. 1969 cited in Hartwick et al. 
Hartwick et at. 1984) and 0. tetricus 1997). reasons 
include reduced inshore salinities (Hartwick et al. 1984), "' ........ LF,'." In 
abundance (Paust 1988), higher temperatures (Whitaker et al. 1991), 
in habitat juvenile 




this can not 
'."'..,A,'''''''" due to a lack on population U ... A ... ' .. " and 
water Sp€~Cllmens. 
also indicate possibility that the population within the bed consists two 
a cornpcmellt (generally 





component also Hy""""",t",,rt for a shallow northeast Pacific dofleini population 










'h"nf'~ ... 3 
migrating component, the 
growth within the 
component also affects 
growth can be monitored 
structure by 
cohort (denoted 
Fig. summer to winter. However, cannot be inferred from these 
because is not a of & Boletzky 1973). 
Moreover, octopus do not bone structures can be counted, 
most ageing are inappropriate for octopus. r"""",,'" IT'1'',,,,'ltT'' lines in 
of octopus (Raya & CIAC 1997) may offer possible 
methods for estimating 
Reproduction 
O. vulgaris in False is to mate .. uvU,,,""'",U' as is case for 
O. vulgaris populations 1972; Smale & 1 1; Guerra 1975 
Mangold 1983). 
values indicated an 
is also likely to occur throughout but mean ,,,,,,a.,,,, 
summer. This is not 
with the 
over three months 
reproductive activity 
as female octopuses are 
mature (Wodinsky 1 
higher water tenlpe:rature as this 
"'''''~JL'''''AL the presence of 
to store spermatophores 
spawning activity with 
rate of 
Consequently, this 
temperate regions ...... ,"' ........ " ... 1979; Whitaker et ai. 1991). the apparent 
_,...,.,~ .. ~ (Wodinsky 1972; definite spawning seasons in tropical and subtropical 
Buchan 1981) are LtLVV ... V attributed to relatively constant water temperatures throughout 












complex and influenced 
study only investigated 
m6rder to a 
and population rn"",.....,,,,, 
octopus size and water fo"",....,,,,,a.',,,> 
octopus 
understanding 
of the entire population further sampling is 
The following ,",U';<UL'''' aims at distinguishing 
the factors influencing of 0. vulgaris. 
0. vulgaris in 
the kelp beds 
distribution and 
on the offshore part 






















METHODS OF ASSESSING OCTOPUS DIET AND FACTORS 
INFLUENCING THE DIET OF OCTOPUS VULGARIS 
INTRODUCTION 
52 
Octopuses are fast-growing animals, capable of eating large quantities of food (Augustyn & 
Smale 1989). Furthermore, a wide variety of prey items are consumed by octopus, including 
molluscs, crustaceans, polychaetes and fish (Hatanaka 1979; Ambrose & Nelson 1983; 
Ambrose 1984; Nixon & Budelmann 1984; Nixon 1987). Octopus diets have largely been 
assessed by gut content analysis, but various other methods of diet assessment are also used, 
including midden pile analysis, direct observations in the sea and laboratory studies (Nixon 
1987). However, due to inherent biases, each method gives a different representation of 
octopus diets (Smale & Buchan 1981). 
Diets also vary as a function of octopus species (see Chapter 1; Nixon 1987). Dietary studies 
(Nigrnatullin & Ostapenkol976; Guerra 1978 cited in Mangold 1983; Smale & Buchan 1981; 
Cortez et al. 1995) also show octopus to be opportunistic predators, with diet often reflecting 
abundance of prey available. Consequently, depth and habitat type, which change prey 
communities, have been shown to be factors responsible for dietary shifts within octopus 
species (Ambrose 1984). Seasonality in octopus diets has also been shown for Octopus 
mimus (Cortez et al. 1995) and suggested for 0. vulgaris (Smale & Buchan 1981). Despite 
sampling within a homogeneous habitat, individual octopus have been found to consume 
different proportions of prey items. This was partly attributed to the size (Nigrnatullin & 











chapter are to ,,,,u,uu.,,, the diet vulgaris three 
methods day, HH'.J.U,",l1 pile 
stomach content The 
during 
obtained by these are then compared to 
the of octopus dietary assessment. the of 0. IS 
compared between octopus .."",,,,,,,,, and seasons to determine influence 
on Additional information on prey SlZC~-S!;:lec:nvn~ 0. vulgaris on the 
as it be of 1't'n,"''''''T''' to In 
Cape. 
METHODS 
Methods of octopus diet assessment 
0. was day as described in Ch,lpt(~r 1. Night 0"'J"P''''5 may 
a more suitable u,,,,u,-,,y. of """,",""1l1J<, the diet Octopus as is 
predominately nocturnal (Kayes 1974), but was not IJV,,'oC>.V.,. due to various logistical 
problems. While ,"U,'UJ ....... notes were on octopus were eating at of 
non-encrusted remains were from placed 
together the v ... ' ........ lau Only norl-erlcru are 
considered to be fresh, the inclusion of previous 






and in octopus guts Chapter 1) were compared as 
was used to determine 













Factors influencing octopus diet 
Influence of octopus size on diet 
54 
The IRI values obtained in Chapter 1 for 0. vulgaris were further broken down to three size 
classes, namely small (0-300 g), medium (301-1 000 g) and large (> 1 000 g), and plotted to 
determine if octopus diet is influenced by size. 
Influence of season on octopus diet 
Seasonality in diet was investigated for 0. vulgaris caught at Windmill Beach, as it had the 
largest sample size. (Only one site was used to avoid possible site differences in the 
availability of prey items.) The diet of 0. vulgaris was compared over two seasons, summer 
(September - February) and winter (March - August), to increase the sample size per season. 
IRI values (see Chapter 1) were then calculated per season and compared to determine 
seasonality in octopus diet. 
Pre,y size selectivity 
Additional data on prey SIz  selectivity of 0. vulgaris on H midae were obtained by 
measuring the lengths of shells obtained from middens of octopuses of known sizes to the 
nearest 1 mm and plotting length-frequency distributions of abalone taken by three size 
classes of octopus. The size classes of octopus used were small (0-300 g), medium 
(301-1 000 g) and large (>1 000 g). An ANOVA was performed on the mean abalone shell 
length consumed by each size class of octopus to determine if significant differences existed 
between them. These data were further submitted to a Tukey test for unequal sample size to 
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diet assessment 
Field observations 
Results of 29 day-time field are shown. III 
comparison too those by other methods in 
being consumed were frequent, accounting for 
respectively. However, the observation 
crustaceans accounted for 10.4% of 
completely absent. Teleosts accounted for only 3 
bivalves and polychaetes were never observed 
capture. 
Midden piles 





of all midden piles respectively (Fig. 4.1). Similarly to 
In contrast to 
occurrence of crustaceans was also low. crustaceans 
dens, whereas small crustaceans were av,,,",,,, •. 
occurrence of octopus (0.5%), polychaetes (1.0%) and teleosts (1.0%) 
were 
previous methods, gut contents showed a higher frequency occurrence 
teleosts, occurring in 41 33.7%, 10.6% 
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• Field observations (n=29) 60 
Midden piles (n=206) 
(l) 50 Octopus 
u c 
(l) 







small abalone bivalves limpets octopus winkles 
~--------~I I~ _______________________________ ~ 
crustaceans molluscs 
Prey category 
Fig. 4.1 Dietary assessment 0. vulgaris in Bay based on three methods: field observations, 










in relation to 





3 contingency ncn;"P£1 that there was a significant 
occurrence of crustaceans, molluscs and other (polychaetes 
p<O.OOO 1). Raw method 
method of 
Influence of " .. 1''' ...... 
assessment (X l =238.4, 
assessment are LULI,..,H ... ,,,- 4.1. 




11.1 % for 
frequency of 
data obtained 






was dominated by one __ ._,....'~~ crustaceans (87.4% 
This prey category of high nurnoers 
% of the diet were crustaceans', and components making 
UULHl'" 6.8%, 3.1 % 1 of the total respectively (Fig. 4.2). Forty-five 
number of crustaceans vVl1"L11Uv'U was made up crab 
Paguristes gamianus, followed by Plagusia r'nr,nrTH' (1 L 1 
In contrast to and large largely ate categories 
(Table 4.2). octopuses mainly small crustaceans (34.6 % 
of total followed by (32.9%) crustaceans (Fig. 3.2). 
larvae were once the most abundant crustaceans 











toP. which now " .... ",""~ for 66.6%. Other prey va,vj;<.'Jl 
vH"v".>:> and limpets, accounting and 3.2% IRl respectively 
diet of large 0. was dominated by the same three prey catlegon 
o. but large crustaceans (33.8% total IRI) were now more 
crustaceans H (23.2%) chabrus accounted for 





total UYIH...,.v, crustaceans and megalopa 
crustaceans. Other important 
accounted of the total 
number categ()n~~s were teleosts octopuses 
6.0% and of total respecti vel y 4.2). 
Influence of season on octopus diet 
the diet of by v"",vu,." size, the "",;;,"v" ..... dietary were 
further into small, u .... ' ........ " .. and classes 4.2). 
larvae were not an important dietary component summer, {' ..... lYlnrl 5.0% 
the total of small, 0% medium 0.8% of large ,,{'T,"'Mll (Fig. 4.3). However, 
these increased to 21.4% 12.0% respectively (Fig. 4.3). 
trend was found for which was not eaten in summer, but accounted for 1.9% 
14.6% of IRl medium respectively 4.3). 
large crustaceans were more important of small 
respectively. summer, accounting for and 54.4% the total values were 
considerably contributing 0% and 28.3% of 
.... v'""'v.,'''' was high summer, 
medium and of large but low 
3.9 
University of Cape Town




c:ltegory 0-300 g (n g (n >, 1 g (II = I 
%n %v %f IRI %n %v %f IRi %11 %v %r IRI 
crustaceans 6.0 14.7 37 766 14.4 8.9 35.6 832 22.2 17.7 30.3 1210 
Small crustaceans 78,4 50.3 76 9781 48.4 6.3 28.7 1570 47.9 4.4 19.7 1029 
Unidenlified 0.4 0.2 6.5 4 0.9 0.2 4.5 5 2.3 0.5 5.7 16 
Abalone 1.4 21.1 6.5 146 9.8 55. I 23 1492 7.8 40.<) 17 828 
1.8 4.5 10.9 69 5.6 7.2 11.5 147 2.7 3.9 7.3 48 
Winkles 7. I 3.8 31.4 342 7.9 1.2 9.0 82 0.8 0.1 1.8 2 
Bivalves 0 0 0 ° 0.5 0.2 1.1 1 0.4 0.4 0.9 0 ° 0 0 0.5 3.1 1.1 4 2.7 21.2 5.5 132 Unidentified 0.4 0.2 2.2 I 1.4 1.6 3.4 10 1.2 0.7 2.8 5 
2.8 4.1 g.7 60 7.9 14.9 15.7 358 5. I 4.3 g.7 82 
.8 1.1 g.7 25 2.8 U 7.9 33 7.0 5.9 16.5 214 
4.1 Bay. 
lil I ,,:0 [ 
'Y';, ! (~;.) 11 cy., f ml
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small crustaceans (87.4%) 







winkles (3.1 %) 
abalone (1.3%) 
111~la~ge crustaceans (18.4%) 
-~:::::;;;;;;::=l other 









Fig. 4.2 Diets using percentage IRI for 0-300 g, 301-1 000 g and >1 g 
O. vulgaris in False See 4.1 numerical calculations 
classes of 
IRI values. 

















category Summer (n = 12) Winter (n =7) 
%n %v %f IRl %n %v %f IRl 
Crustaceans 
32.5 65.3 58.3 5706 0.0 0.0 0.0 0 
20.0 5.3 16.7 422 65.2 74.1 42.9 5969 
Other small crustaceans 35.0 13.3 25.0 1208 13.0 7.4 28.6 584 
Molluscs 
Abalone 0.0 0.0 0.0 0 0.0 0.0 0.0 0 
0.0 0.0 0.0 0 0.0 0.0 0.0 0 
Other 12.5 16.0 41.7 1 187 21.7 18.5 71.4 2875 
a 
e 
Prey Summer 9) Winter (n = 16) 
%n %v %f IRf %n %v %f IRI 
Crustaceans 
crustaceans 25.0 6.7 33.3 1 057 11.1 13.1 31.3 756 
Megalopa larvae 0.0 0.0 0.0 0 43.1 8.4 25.0 1 285 
Other small crustaceans 0.0 0.0 0.0 0 29.2 4.2 31.3 I 042 
Molluscs 
Abalone 25.0 48.9 33.3 2645 2.8 19.5 12.5 279 
0.0 0.0 0.0 0 1.4 16.7 6.3 113 
Other 50.0 44.3 55.6 5241 12.5 3B.2 50.0 2533 
>1000 g 
category Summer (n Winter en 
%n %v %f fRI %n %v %f IRl 
Crustaceans 
crustaceans 32.7 31.7 60.9 3915 16.7 13.B 1 586 
larvae 12.2 0.4 4.3 55 50.9 5.1 12.0 673 
Other small crustaceans 22.4 0.2 8.7 197 7.4 1.0 20.0 169 
Molluscs 
Abalone 8.2 50.2 17.4 1 014 2.8 15.5 12.0 219 
0.0 0.0 0.0 0 3.7 47.5 16.0 B19 


















28.1 % 42.2% 
4.6% 
301 000 9 
>1 000 g 
Fig. 4.3 using percentage IRI for (0-300 medium (301-1 000 g) and 
1 000 g) O. vulgaris from Windmill Beach,.during summer (September-












Midden piles revealed 0. vulgaris consumed lengths ranging 
131 mm (Fig. 4.4). was a significant difference nl",'''T<'pn the mean shell '''''"",'a 
midae consumed by class of 0. vulgaris l' ,
mean shell by small specimens was 
by medium mm, p<O.OI) 
(mean=86.0 mm, p<O.OOOl) speclmens. Medium 
smaller (p < 0.01) large specimens. 
DISCUSSION 
of octopus diet ",,,,,,,,,,, ... 
observations 
number of octopuses found consuming prey during was low, which is a 
of the nocturnal 0. vulgaris (Altman 1 1974). 
<::t"Il"rtrnTn of prey at time small 
bivalves However, it is to observe octopuses 
small crustaceans small size of this prey. category will always 
under-represented by of diet assessment. more abalone 
crustaceans were ,",Vil,,"""''-'u. at time of capture. with 
content analysis nor with in Nixon 1 
H ..... ,UI'>VL~ 1983), an important and component in the diet of 
Two reasons discrepancy. av'uVll .... is one of the largest 
of 0. vulgaris terms volume, therefore octopuses would take a longer time to 
consume this prey than most types. Hence, encountering 
























SE = 80.9± 1.4 mm 
. n=189 
SE = 86.0± 1.6 mm 
n=68 
X±SE = 72.6±2.0 mm 
n=14 
SE 53.3±3.6 mm 
160 
H. midae shell length class (mm) 
of 













numbers of ~V~HV"'''' consumed compared to 
teleosts the day may be 
former the latter at 
items in gut 




included only skeletal U",,,,UJ."'!,-,-'>, 
been digested, whereas the 
of crustaceans, 
Since I only sampled by 
state of digestion than 
the gut of 0. vulgaris 












Furthermore, HVU-!UV.UV.''''''''''!l "'tH."".'" were more 
hindgut 
whereas molluscan were more often found in 
hindgut. Nigmatullin & Ostapenko (1976) also 
vulgaris changes 
crustaceans were ore:aomlJnar,el 
and night. 
consumed during 
( crop) of octopuses, 
than in the midgut and 
the prey spectrum of 
thought that molluscs and 
polychaetes and at 
night. sampling a aeterrnmlatl,O! gut-passage times of 
vanous prey conclusive proof. 
Midden piles 
This method revealed a spectrum than direct nn,,'F"TU small crustaceans 
were still absent 
These 
the 
whole by LI'-L'UU,"'"'''' 
if deposited in a midden. 
bivalves) were frequently 
of occurrence of ",,""'''',,' 
are seldom found in IHl'..1""'",H 
and their remains are 
shelled molluscs (abalone, 
midden These 
as they are not easily U.,",'_VIJ"IJ'Ji:J"'u. or removed by currents and wave ~~'L"'U 
was 














1 1991 ). Whole crustaceans were also frequently 
but these remains were indicating a short of 
one day. The to the light weight of 
they are easily rprnn1dPn wave .... VLJ'VU, currents and "r«""""" 
Gut contents 
contents revealed the 
of occurrence 
<>.u_u.",,;:, showing crabs to 
1987; Mangold 1 
importance of small 
sampling was conducted .... "UL ..... 
teleosts (Nigrnatullin & 
observations), as these 
rates will 
overestimated in the diet 
underestimated 
Influence of octopus 
A wider range of 
influencing 
on diet 
was eaten by larger octopuses. ... .... LVV" with findings of 
Smale & Buchan (1981). Small octopuses predominately ate crustaceans, which is 
similar to the 
northwest coast 
vulgaris in Bermuda 
(Nigrnatullin & Ostapenko 1 
0' Dor 1991) and off the 











octopuses, large crustaceans 
IS attributed to 
more mobile 
chabrus, which was the 
teleosts, the diets of 
I 000 and the victims were 
to occur when octopus 
phenomenon has been 
1 cited in Nixon 1 
!Ju"',Hau 1981). 
in importance in larger "'1"''''''''", 
more experienced in 
was further supported by the 
found in the 
was 
,au"", .. ,,,. than 300 g. Thus, 
'-'-""''''T'l1' sizes come into contact 






... ",.J..., .. & Tulloch 
(Smale & 
Influence of season on octopus diet 
The increase in lTnlnrort!:l1"l larvae in the of 
octopuses in early 
item. This is further 
reflects a seasonal u .... "'-""."'-' 
and large 










by winter being the 
was also most often found in 
corresponded to 
3), such 
crustaceans and "''''' .. Vii''' 
it not imply that less of 
was no significant differences in 
summer winter. The reason 
l::. ... nJU<I. larvae were consumed 
crustaceans and abalone to 
"''''''' ..... season of chabrus (Le 
winter (March - May) in 
of occurrence of 





rl,th'1".,,1"I1"'P in IRI values is 
winter, thereby reducing the 










for this season. As a result, the IRI 
"," ... "",VA.'" were reduced in winter. Thus the seasonality 




by octopuses on two aSEounlptl0n have to be 
.. v~uv •• "" shells in octopus dens are 
octopuses were 
assumption is most likely to be 
V'-'.ULH,<.::> dens are """!""""'ri to have been eaten by 
Secondly, 
not case, different inhabitants of a particular den 
on 
is likely to valid as den size and octopus 
to octopus classes consuming different nrrw,,",,T1"1,r"IT'lC! 
selectivity. The mean shell length 
with the size of the octopus. This was also 
(Smale & Buchan 1981). Unlike 
oorenC>les in molluscan shells reported by Nixon (1979), 
shells were seldom drilled 
drilling through thicker molluscan 
lack of UVJl\Juvn.,':> in 
prey species by force. 
\J""ln""J'" why octopuses were capable 
to 
their dens (field 
collected 
IS 
et al. 1978). 
occurrence 
(1983) and 
be due to 
as cnl,.urn by Ambrose, 
'11Ull"''',.",,, that octopus 











that shells of H. less than 20 mm in length were not found dens 
of vulgaris. than mm are probably ",r,.,TO,.-.O'" against octopus pn~daltIcln as 
they are usually found under sea urchins 1998). it is 
from uu, ..... \.1 .... 'u piles by currents .. that shells are light enough to be 
In conclusion, though gut content analysis the ftH11U5 octopuses, it provides 
method of rt,,,",r,,r'''' assessment. technique is also useful other octopus "'1-'",-,,, ... ,,, 
such as occur too field some octopus 
species do not such as obs.) and 
1983). gut content analysis can 
conducted the as well, thus uU.,au.H5 the of 0. 
is 
feeding on 
during the day and night~ octopuses was shown to influenced 
by season. of consumed increased octopus size, 
was attributed to octopus " ..... '''''''"' and physically capable hunting 
handling larger and/or more mobile Seasonality was to be influenced 
by the opportunistic nature O. reflecting ",,,,,,,,,UJW;U fluctuations prey ....... " ..... " ..... u ...... v. 
Furthermore, selection vulgaris was evident, with larger octopuses consuming 
was credited to as octopus 
complete study of the UVUUJ, .... ""","',"'><1':>"11-'''' of 0. the southwestern Cape, 
the 1 TY\· .... n'ei'''.'1' 
with special .. ",1'", .. " • ., to 
the benthic of octopus ........ 'u.;,,"'. are presented in v11,"-I.I"'-<' 5, 











based on three methods: 
Number of 
number of dens 
Dietary assessment methods 
Prey categories Field observations Midden piles Stomach contents 
%oce. no. 'Yooce. no. % occ. no. 
Large crustaceans 
Jasus lalandii 1.0 2 0.8 2 
Paguristes gamiallus 5.2 16 
Plagusia chabrus 6.9 2 20.4 50 24.8 75 
Other crabs 3.5 1.9 4 1L2 26 
Small crustaceans 
Amphipods (Paramoera capensis ) 7.6 69 
Other 6.8 57 
Isopods 2.0 15 
Mega10pa larvae 18.0 256 
Other crustacea ns 
Ausrromegabalallus cylindrfcus 05 
MOLLUSCS 
Abalone 
Haliotis midae 58.6 17 55.3 287 17.2 47 
Halioris spadicea 0.5 OA I 
Bivalves 
Choromyrilus meridionalis 12.1 52 OA 
Donax serra 1.0 2 
Dosinla lupinsus orbigny! 1.0 2 
Lutrarill,lu/raria 4.9 22 OA 
Macoma lilOralis 0.5 I 
My/ilus galloprovincialis 6.8 17 
Tivela compressa OJ 2 
Venurupis corrtlgarus 05 J 
Venus verrucosa 3.9 9 
Limpets 
Dendrofissurella scutellum 1.0 2 
Patella barbara 4A J4 
P. cochlea 0.5 1 
P. compressa 28.6 120 
P. granularis 05 
P. longieosra 1.9 4 
P. miniata minfara 9.2 28 
P. tabulariS 2.9 7 
Unidentified 10.0 25 
Octopus 
Aphrodoctopus schultze! OA I 
Octopus vulgariS 6.9 2 2.8 7 
Winkles 
Oxyslele sinensis 6.9 2 12.1 29 6.8 22 
Gibbula zona/a 13.8 4 1.0 05 2.0 5 
Turbo eidaris 31.1 110 2.4 6 
T sarmarieus 1.0 2 
Other molluscs 
Burnepena lagenaria 05 1 
Choronia lampas pustulcua 10 2 
Conus mozambicus mozambicus 0.5 I 
Cyma/ium euraeeum a{ricanum 1.0 2 
Phalium labia/um zeylanicum 2.0 
Phyl/odesmium serratum 04 
Tambja capens!s OA 
Vo/varina zonara 0.4 
POLYCHAETES 
Errantia spp. 7.6 26 
Sedentaria spp. LO 2 ' , j.~ 12 
TELEOSTS 
Unidentified 3.5 0.5 ILl 28 
OTHER 



















Chapter 5 71 
PRELIMINARY INVESTIGATIONS ON POSSIBLE 
CONSEQUENCES NON-FATAL ATTACKS ON OCTOPUS 
INTRODUCTION 
are upon by various animals, including jelly fish, and during 
planktonic & Ostapenko 1976), and large moray sharks, 
sea otters (Kenyon 1 Hartwick et Augustyn et at. 1989; Mather & 
0' the UvHLlHv phase. 'HAII'",/t..,r predation is during planktonic 
being UU.L<,",'-'y. at more than of total mortality (Mangold 1 
In shallow waters «20 of Cape the most important 
. 
are thought to the fur Arctocephalus pusillus 
l.Jl!..1111i:>Al 1990), roman Chrysoblephus latjeeps (Lechanteur unpublished catsharks 
Haploblepharus edwardsii, pictus, 'UV"TYU' africanum P. 
IJUL'''''',.'''''''' data), octopus s themselves (Chapter 1). The lrrH ...... n·~,...('''' in the 
diets these predators are summarized in 5.1. Red steenbrass rupestris (Branch 
et 1994) red rlM"'an,, (van Elst 1993) consume 
octopuses, but due to low abundance III False (Bennett 1991) they are not 
to important of "',.,T""r\"CO in this 
University of Cape Town
Table 5.1 The importance of octopus in the diet of several predators occurring in the 
southwestern Cape region. Diets are compared lIsing %f - percentage 
occurrence frequency, %n - percentage number and %b - either percentage 
volume or biomass. 
Octopus Predators Study Area Statistic SOllrce 
%f %n %b 
Seals: 
Arc/ocep/wilis pl/sililts plisillllS Soulh coasl of South Africa 5.1 1.0 7.4 Lipinski 1990 
West coast of Soulh Africa 22.0 16.3 51.6 Lipinski 1990 
Fish: 
CIII)'sobleplllls iaticeps False Bay 19.6 33.7 Lechanteur unrub. data 
/1aplobleplwrt/s edlVardsii False Bay 0.8 0.5 3.9 Bertolini unruh. data 
if. piCIIIS False Bay 3.2 2.8 2.6 Bertolini unrub. data 
Paraderma africolIIlIII False Bay 5.6 5.0 3.3 Bertolini unpub. dala 
East coast of South Africa 10.0 10.0 42.3 Bertolini unpub. data 
P. plIII/lterilllllll False Bay 9.1 7.7 4.9 Bertolini unrub. data 
East coast of Soulh Africa 13.5 12.5 32.9 Bertolini unpub. data 
Octopus: 
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on can either 
missing arms and scarring, are common in 
dofleini (Hartwick et Octopus 
or non-fatal. of rlllfl.""" such as 
""",-'v.",..,. including 
Octopus cyanea (Forsythe 
J.UHHJH 1997), established identities of tJL ~'~~'·'JLU inflicting 
such In the 
(Lipinski. 1990) 
content analysis vulgaris, 
c. der Elst 1 , Lechanteur obs.) indicate 
are probably not that these mainly consume the entire octopus, therefore 
for the of octopus arm catsharks, are a 
common occurrence kelp beds observed to tear pieces of 
meat by twisting of the these are the most 
the arm 1[a1Ll0I1S in the 
of 0. False that octopuses "V",.Vy at Buffels 
Bay 
than 
1.4) were smaller on 
caught at 
to determine prevalence of 0. 
experienced frequencies arm amputation 
Miller's Point. this chapter are 
arm whether 
this type of UL'-"'.".Hl decreases with octopus size. 
catsharks as responsible 
male gonadal ........ ,"' ... , .... index (OSI), 
most likely 
investigated. 




possible COIlseiClm:nCl~S of non· fatal 
IS 
VU4UL'" of food 















manner described in Chapter 1. 
METHODS 
severity of O. vulgaris arm amputations 
were scored all 0. vulgaris collected the 
orCIKen down compared 
small (0-300 medium (301-1 000 Furthermore, the 
severity of amputations were plotted class vulgaris. 
amputations was into subjective classes: class 1 
not ex(:::eea 10% of total arm length, 2 injuries -
one arm amputated between 10%-90% of total arm with 
no other amputations vA'_vVUUl,j::;, 90 % class 3 injuries - octopuses which had more 
% of at one arm amputated. 
Predators responsible non-fatal attacks on octopus 
test whether "(.u,,,u,o ... were main predators responsible non-fatal attacks, mean 
cats hark abundance was for a positive "VJl~v"a<l'VH with arm 
frequency at the and Bay. 
The mean abundance site were obtained separate counts at site 
het'weE~n LJ"""'-'LUV'-'L 1997 - 1998. was done by placing bait a HLV"''',"'''''' 
and deploying it on reef at aPtJrOXmlatlel The bag was monitored for ten 
minutes and catsharks "''':,,"'TV''''' near the bag during this period were captured, 











consequences of non-fatal attacks on octopus 
To ttp'rPTlf'P" In mean of between mean adjusted male aSI, mean 
adjusted female aSI and mean volume of with mean Lu~unJ'v 
(ML) at three were ael:enmrlea for octopus 
which were by "," .. ,LUllS the percentage mass lost due to amputations 
body mass accordingly, calculations were adjusting 
60% and of total arm ,~ui"->,uwhich corresponded to class 1,2 
resultant mean amputational mass for one amputation in 
and the body mass r",,,,,,pr'tl 
of attacks on ""'''''''''~,'' mean 
with frequency between 
mean food 
Comparisons 
on ....... '\.IU'" at 10%, 
3 injuries respectively. 
CaIe!!()rv was 0.25%, 
the possible consequences 
were 
were only made 
during u."" .... ", were collected from all namely May-
Statistical Analysis 
Contingency tables were on all occurrence 
between categories, ANOV A tests were run on 
to test for significant 
abundance, ML, male 
aSI of 0. vulgaris at Windmill J,J"'''''v',J, Miller's Point and Bay to 
determine whether significant existed in means between sites. Post hoc 
multiple were performed using a Tukey tests for unequal sample (Statsoft 
1996). All mass used in ANOVA tests were log transformed to 
normality homoscadacity (Zar 1984). Food volume obtained from octopus 
each was by a ANOVA to if of 











Preva]ence and vulgaris arm amputations 
amputations occurred 31 vulgaris caught in False bay. 
"",",11\.<H,':> were significantly lower in large (> 1 000 
0. vulgaris (X2=6.3, 42% of 
25.3% oflarge octopuses S.l). 
Arm amputations were also 
and large specimens (l=20.8, 
small octopuses were 2 
and large 
As predation aec:reases 
9.27, 
more severe in small 0. vulgaris in 
p<O.Ol). More than 80% of the amputations 
compared to only 40% 
for non-fatal attacks on 
only octopuses <1 000 g were 






in mean ~ ... ''' ... '''u" 
at Windmill Beach (8.7%) (Fig. 5.3.a). 
.~'''~_ was found between the 
difference 
13, p<O.OI), 
at Windmill Beach 
.b). The catshark species 
was aJricanum (Table 5.2). 
abundances 
that was 
higher at Buffels Bay 


















0-300 301 - 000 
class 
occurrence frequency 
1 000 g) and 1 000 
• class 1 injury 
class 2 injury 
class 3 




301 - 1 000 
class (g) 
n = 150 
1 000 + 
n = 38 
1000 + 
Fig. small, and 






























WindmIll Miller's Point Buffels 
a. ann .:>u"caUl"U by 0. vulgaris at 
b. Mean catshark ~V_UL""''''H''' plus associated at 
University of Cape Town
\. 
U\ 
Number within ten 
counts were 
counts at 
Site Count No .. C:ltshark Sllccics Total catshark count 
fI. 
Windmill Beach I 2 2 
2 2 2 3 
3 2 2 2 
4 2 3 4 
mean 1.8 1.8 2.75 
Miller's Point I I 2 3 
2 5 I 6 
3 2 4 5 
4 2 2 2 
mean L5 3 4 
Buffels Bay I 5 2 7 
2 3 6 2 8 
3 2 8 2 10 
4 I 5 (j 
mean 1.8 6 1.8 7.75 
..
i




















Chapter 5 80 
consequences of non-fatal atta~ks on octopus 
Mean " ..... VLH." three sites F ,M=24.31, 
p<O.OOOOl). Octopuses at Bay (mean 09.4 mm) were 
octopuses at Point (mean 
ML=l mm, p<O.OOOl) 
octopuses at Windmill 
30.7 mm, p<O.OOl) Windmill (mean 
at Miller's was significantly 
1 ). 
Mean male per site were only determined between 350-
800 g and L .... HUH~," 1 000 g res'oecn This was to avoid possible 
in aSI v""".;ovu by differences mean octopus size h ... t"lT ... ~'n sites. Mean male aSI 
was significantly 
higher for at Buffels Bay 
p<0.05) Miller's Point 
significantly npT'<X'PF'n 
Buffels Bay had a significantly 
octopuses caught at Windmill 
1) (Fig. SAc). 
p<0.05) 
being 
to Windmill Beach 
Mean """Ll.U:,uV aSI 
0.58, p<O.01). Female octopuses from 
mean aSI (mean=0.99), compared to that female 
(mean=0.23, and Miller's (mean=0.19, 
volume for "IJ~''''HU'''!''' between 300-1 000 g for Windmill JJ""""'U, Miller's 
Buffels Bay was 2.29 ml respectively 














































of vulgaris at the 
(GSI) plus associated 
< 1000 g 












Prevalence and severity of O. vulgaris arm amputations 
ann amputations vulgaris was comparable to that obtained in 
0. 
that 
(Voight 1 a nearshore 0. 
an offshore 0. dojleini population 
population (23%), lower than 




et al. 1 
latter was to ':>Hva",' 
high 
the deeper 
Ann frequency was proportional to body mass. are 







Gwyther 1 it is larger octopuses are more 
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with a mean of 4 kg. By contrast the landings of 0. dojleini by divers in British Columbia, 
accounted for almost 80% of the total annual catch of 206 t in 1988 at a CPUE of 10-
73kgldiverlhour (Hartwick and Barriga 1997). Thus this method appears less efficient for 
catching 0. vulgaris than it is for larger species. Furthermore, diving is fairly expensive and is 
restricted to shallow water. A further disadvantage is that diving operations can only be 
conducted in relatively good sea conditions. However, this method is compatible with the 
commercial abalone fishery, which is also conducted by diving. 
Trawling 
Trawling accounts for the highest landings of octopuses world-wide (Rathjen & Voss 1987). 
Trawlers targeting octopuses have bottom trawls rigged with giant tickler chains along the 
footrope (Anon 1981). These chains stir up the bottom sediment, scaring octopuses off the 
bottom and into the net (Anon 1981). This method is used extensively on the Saharan Bank 
(Rathjen & Voss 1987) and in the Mediterranean (Quetglas et al. 1998). The advantages of 
trawling are: 1) large operational range of trawler, 2) processing capabilities on board and, 3) 
efficient at catching octopus (Kimura et al. 1978). The disadvantages with trawling are that it is 
not octopus nor size-specific and can only be used on sand or mud bottoms. Moreover, trawling 
is costly, thereby restricting this method to large-scale fisheries. Trawling also disturbs benthic 
communities. 
Long-lining using pots 
Octopus long-lining with pots is the oldest and most widespread of all octopus fishing methods 
(Rathjen & Voss 1987). This method takes advantage of the fact that octopus take refuge in 
holes or crevices (Rathjen & Voss 1987). A variety of pots are used in different parts of the 











1981) and wooden 
pots and car tyres 1."-11HU""" 
length, and these nr<l ..... "n 
usually about a K1l<)mf~tre 
1 1). The 
1 days (Whitaker et 
octopuses. The line may 
method are that it is efficient 
Furthermore, boats of 
those used in the HJ'-'l ... 'VV."'''' 
is highly cornmltlble 
hooking or LL"'~JIJHI"" 
However, A ... " ... "t, 
to theft or adverse sea 
suitable in situations where 
natural dens are abundant 
Long-lining using 
is used mainly over 
1988); others are multiple entrance 
pots are tied with a branch 
attached to a main 
soacea every 6-10 m 
mud or on 
soak time varies from 
Thereafter the lines are 
immediately to the bottom. 
Isomae 1981), by-catch is 
are commonly used 
fisheries of this 
remain fresh and ...... 'UUl .. ;..l5 
88 
e.g. PVC 
approximately 1m in 
main line is 
& Isomae 
of 10-140 m 
r",nn-",,, from 
checked for 
(.LIU,.,.""'",,, of this 
in size to 
this 
UA"'''A'''Y does not 
costs are fairly high and compounded by ... ",t,,",1"It, 
until the pots are 
gear loss due 
pots are not 
1), nor 
disadvantages of pot U,",,"CLH5 
rolled by wave 
1 
"-'" ......... , ...... using hooks 
1981). The long-line ,",Vl,l"'"'''' 
is another important way of 
areas that are inappropriate for 
main line with many branch 
barbless hook which can 
method is the use of 
octopuses. This 
or pot fishing 
At the end 
of each branch line is a 
6.5) (Anon 1981). A 
6.6), as employed to catch gulf of Mexico (Voss 1988). 
or lures 
with hooks 











line, which in turn has a hook or hooks fixed to it. IS to drift with the 
current or wind. When 
fishing gear is then 




hence, fishermen are 
are infrequent along the 
especially if bait is used. 
to 
south 
This H''-,<H'-'U IS an inexpensive way of 
"H'."F.'~" are numerous. In southwestern 
will be low as kelp will HH'IJ"'~''" the movement of casks 
this type of fishery monitoring and, 
only. Thirdly, which 
are essentiaL Lastly, .... ., .. ",,,,,, 
Spearing 
octopus is ----.'.1 ,",Vl'''''''''''''"U by wading in the intertidal zone at tide or in calm 
waters. When in the open they are 
end is thrust into the 
an octopus den is 
found, a short pole with a hook on 
removed (Rathjen & Voss 1 -.: ... ''''',..,' .... rr is the most common Au..,un,'U 
octopus 
fishing for 
Octopus cyanea and Octopus ornatus 
South Africa. This method is 
octopus. However it is ,",Vl.UH',"," 
and could ever ""VVV' 
is predominately a 
wishing to use 
common in shallow waters. 
as 
(Young & 
and it is the 
water. Moreover, the 
small-scale 
zone speCIes. Thus, this method is "'_ .. ,.,./ 























6.1 a. Clay pot (from Paust 1 b. Small 










Chapter 5 91 
a. 
b. 
Fig. 6.2.a. Examples of multiple entrance pots. 160 mm diameter PVC pot on the left. 110 rom 
diameter PVC pot in the middle and tyre pot on the right (modified from Kimura 1980). 
b. Side view of 160 mm diameter PVC pot showing construction of multiple entrance 
pots. Concrete plugs (5-8 rom thick) are placed in the center of pipe to act as a ballast 
and as a partition. These plugs are held in place with silicone. The two pipes are then 
held together by a steel rod with a loop at one end. Stainless steel strapping is optional, 
and is used to prevent pivoting of the two pipes. 
Ulti
nun












, Sinker (cement) 
/ 
93 
\ Axis (bamboo) 
Bait fixing bamboo rod 
Plate ring 
Fig. 6.5 Variations of single and multiple hooks used in long-lining for octopus (from 
Anon 1981). 
Cask 




Sand Gravel Reef Boulder zone 
Fig. 6.6 Cask drift-lines using hooks (from Anon 1981). 
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In summary, pot-fishing is the most suitable fishing method for a small-scale fishery for 0. 
vulgaris in the southwestern Cape, as it is relatively inexpensive, efficient at catching octopus, 
capable of being operated in conjunction with primary fisheries, and the by-catch is low (Table 
6.1). Since pot fishing has not been conducted in South Africa before, guidelines on fishing 
operations are presented, using information obtained in previous chapters and by previous 
experimental octopus fisheries. 
GUIDELINES FOR A SOUTHWESTERN CAPE O. VULGARIS POT-FISHERY 
Profit margins of various experimental octopus pot fisheries, including those conducted along 
the coast of Australia (Kimura et al. 1978, 1981; Kimura 1980), Alaska (Paust 1988) and South 
Carolina (Whitaker et aI.199l), are small. However, profits can be increased by reducing labour 
costs, using appropriate pots and by improving fishing methods. 
Labour reduction 
Kimura & Isomae (1981) showed that labour can be reduced to two people by using vessels less 
than 5 tons. This is further facilitated by the introduction of a hydraulic line-hauler, which is 
used to deploy and retrieve the pot lines. This piece of machinery is also compatible with boats 
already using an hydraulic system and hence installation costs are reduced. 
Selection of pots 
Pots should be inexpensive, durable and efficient at catching octopus. Of the many pot types 
used in octopus fisheries the multiple entrance pots have been shown to be more efficient at 
catching octopus (Kimura & Isomae 1981). These pots are made of a variety of materials (see 
Fig. 6.2 for types of pots constructed for this fishery). Consequently, the cost of different pots 
varies greatly (Table 6.2). Initially the tyre pot, based on cost, appears to be a suitable pot type 
for a small-scale fishery because old tyres can be obtained free, but its catching efficiency 
Table 6.1 A comparison of the relative expense, efficiency, compatibility with other fisheries and by-
catch of each octopus fishing technique for 0. vulgaris in the southwestern Cape. Relative 
comparisons of each category are made using asterixes, with * indicating unfavourable, ** 
indicating moderate and * ** indicating favourable. 
Fishing method Expense Efficiency Compatibility By-catch 
Diving ** * ** *** 
Trawling * *** * * 
Pot fishing ** ** *** *** 
Long-line using 1,,,,,.,,1,..,, *** * * ** 










Table 6.2 Comparitive cost of materials used in making 50 of each type of multi-entrance 
pots, namely 110 mm PVC pot, 160 mm PVC pot and tyre pot. Cost of 
materials are based on 1996 prices in Cape Town. 
Materials Cost 
110 mm PVC pot 160 mm PVC pot tyre pot 
60 m PVC pipe R 360.00 R 1 000.00 N/A 
tyre N/A N/A RO.OO 
concrete R 53.00 R 77.00 R 53.00 
6 mm steel rods R 35.00 R46.00 N/A 
electroplating R 50.00 R 65.00 N/A 
nuts and washers R 10.00 R 10.00 N/A 
silicone R 20.00 R 20.00 N/A 
grease R 30.00 R 30.00 N/A 
cable ties N/A N/A R 275.00 
sanding disks R 30.00 R 30.00 R 60.00 
9.5 mID * 0.5 mm s/steel strapping R 37.00 R57.00 R 57.00 
9.5 mID buckles R 33.00 R 33.00 R 33.00 
Total cost per 50 pots R 658.00 R 1368 .. 00 R478.00 
96 
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should be verified. Therefore all the pots in Fig. 6.2 needs to be tested before any particular pot-
type can be selected for a southwestern Cape 0. vulgaris fishery. 
Fishing operation 
Suitable pot fishing grounds appear to be shell bottoms with little reef structure (Paust 1988; 
Whitaker et al. 1991). These can be identified by sea charts and by diving surveys. Once a 
suitable site has been identified the pots used should be cured for maximum catching efficiency. 
This requires soaking the pots in the sea for approximately two weeks. Thereafter the fishery 
can commence. However, for optimal efficiency, soak time, depth and pot type need to be 
determined. These factors are further complicated by seasonal migrations (see Chapter 3), 
fluctuations in population size-structure (see Chapter 3) and abundance of octopuses. Thus the 
depth fished may vary with season. Furthermore, the diameter of pot used in each season may 
change with average mass of octopus in each season (Whitaker et al. 1991), as the size of the 
octopus caught is dependent on the volume ofthe pot used (Paust 1988). Finally, soak time may 
fluctuate depending on the seasonal abundance of octopuses. Thus, experimental fisheries will 
need to be conducted in all seasons to identifY the most profitable fishing seasons. Preferably, 
numerous pot lines should be fished simultaneously at various depths in all seasons, and each 
pot line should contain different pot types. Furthermore, different rotational soak times should 
be used in each season. In addition to efficiency, profit margins are also effected by octopus 
quality (Kimura & Isomae 1981). The highest quality is obtained by keeping octopuses alive 
while transporting them from the fishing ground to the processing plant. This can be achieved 
by placing octopuses in reserve boxes with circulating sea water and ice (Fig. 6.7) (Kimura & 
Isomae 1981). 
Chapter 6 
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from escaping. 
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F---- Water pipe for circulation 
• .. 










of fresh sea water. 
Removable rubber lid 
_-+-- Water change hole 
for ventilation. 
p.v.c box 
Fig. 6.7 Design of a reserve box which is used to keep octopus fresh while at sea 
(from Kimura 1980). 
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Lastly, vandalism and theft may adversely effect a pot-fishery in the southwestern Cape. 
However, the magnitude of this problem can be reduced by using time-delayed buoys or cheap 
buoys e.g. polystyrene filled cool drink bottles. 
In conclusion, experimental pot fishing is necessary to provide data on catch rates and the 
economic viability of a small-scale 0. vulgaris fishery in the southwestern Cape. Furthermore, 
this type of fishery should also provide important data on abundance, population size structure, 
migration patterns and spawning grounds of 0. vulgariS, all information that is crucial for the 




This thesis aimed to provide information on the distribution, biology and diets of octopuses 
commonly found in the waters of the southwestern Cape. Three octopus species were found 
to be common in this region, namely Aphrodoctopus schultzei, Octopus vulgaris and Octopus 
magnificus. A. schultzei is a shallow-water species (intertidal zone - 18m) with a limited 
geographic distribution, predominately west of Cape Point. In contrast, 0. vulgaris has an 
extensive depth range (intertidal zone - 290 m) and is common throughout South African 
waters. 0. magnificus is common in deeper (100-560 m) temperate waters between Luderitz -
Port Alfred. A. schultzei is a small species (max. mass 350 g), whereas 0. vulgaris and 0. 
magnificus are both large species, with maximum masses of 4625 g and 8 625 g respectively. 
The morphometric relationship between mantle length (ML) and total length (TL) was linear 
for all three species, and the relationship between ML and body mass (BM), and ML and 
lower beak mass (LBM) followed power curves for all three species. Males of all species 
matured at a smaller size than females. The smallest mature males were 30 g for A. schultzei, 
136 g for 0. vulgaris and 3 275 g for 0. magnificus. However, !Ilating is only likely to occur 
when spermatophores are fully developed at sizes larger than 100 g, 325 g, 4 000 g 
respectively. Furthermore, male gonad mass (OM) increased linearly with BM in A. schultzei 
and 0. vulgaris, but exponentially in 0. magnificus. No mature females of A. schultzei or 
0. vulgaris were found. A single mature 0. magnificus female (8 625 g) was recorded. The 
onset of gonad maturation was found in female specimens as small as 80 g, 275 g and 4900 g 
for A. schultzei, 0. vulgaris and 0. magnificus. The relationship between OM and BM 
followed a power curve for A. schultzei and 0. vulgaris and an exponential curve for 
0. magnificus. No significant differences were found from a 1: 1 overall sex ratio of 
I 
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A. schultzei and 0. magnificus. However, mature female A. schultzei were absent, which 
reduced the number and mean size of females compared to males. For 0. vulgaris the overall 
sex ratio was significantly biased towards males (0.6F: l.OM). The diets of the three species 
differed. A. schultzei predominately consumed winkles, accounting for 68.8% of the total 
index of relative importance (lRl). 0. vulgaris mainly consumed small crustaceans (45.5%), 
large crustaceans (28.1 %) and abalone (17.1 %). The single most important prey species in 
the diet of 0. vulgaris was the crab Plagusia chabrus, followed by the abalone Haliotus 
midae. Small crustaceans and large crustaceans were also important in the diet of 0. 
magnificus, accounting for 31.85 and 30.1 % of the total 1Rl respectively. However, the most 
important prey component was teleosts (34%). 
From these results, 0. vulgaris was found to be most suitable for harvest by small-scale 
fisheries for the following reasons. It is a large, common species with an extensive 
geographic range, occurring throughout South African waters. It has a suitable depth range 
for exploitation by fisheries using small boats (less than five tons). 0. vulgaris was also 
identified as a potential threat to the abalone industry_ Moreover, this species is used for 
human consumption and is the most-sought after octopus in the world. Consequently, the 
market price for this species is high. Export potential is also promising as Japan and Spain 
are increasingly dependent on imported 0. vulgariS. 0. magnificus may also be suitable for 
exploitation by a commercial fishery, but due to the deeper depth distribution of this species it 
is more suited for large-scale fisheries using bottom trawls, or as a by-catch in other trap or 
trawl fisheries. 
Because 0. vulgaris was found to be suitable for a small-scale fishery, further studies were 
conducted on the spatial distribution, population dynamics, diet and predation of this species. 
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Spatial distribution studies revealed that 0. vulgaris seeks shelter in easily modified habitats 
such as boulder rubble and reef. Large octopuses were found more frequently in shelters than 
smaller specimens during the day, with only 8% of large individuals found outside of shelter 
compared to 37% for small ones. Depth distributions of large and small octopuses also 
differed, with small octopuses having a significantly shallower distribution. The study on the 
inshore population dynamics of 0. vulgaris also showed mean seasonal mass to be lowest 
during winter in association with low water temperature. The offshore - onshore migration of 
large specimens (>900 g) was considered to be a potential factor responsible for seasonal 
mass fluctuations. Mating is most likely to occur throughout the year, but higher mean spring 
and summer GSI values indicate that spawning may coincide with warmer water. 
Stomach content analysis was shown to be a superior method of octopus diet assessment 
compared to in situ day-time field observations and midden-pile analysis. The diet of 0. 
vulgaris was shown to be influenced by octopus size and season. Small octopuses 
predominately consumed small crustaceans, accounting for 87.4% of the total IRl. Small 
crustaceans were less important in the diet of medium octopuses (34.6%) whereas abalone 
and large crustaceans increased in importance, making up 32.9% and 18.4% of the diet 
respectively. The most important prey category in large octopuses was large crustaceans, 
followed by small crustaceans (28.9%) and abalone (23.2%). Seasonal changes in diet were 
largely attributed to the high abundance of megalopa larvae and juvenile octopus in the winter 
months (April - August). Prey size selectivity was also shown in O. vulgaris, with larger 
octopuses consuming larger sizes and a greater size range of H midae. 
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Important predators of 0. vulgaris in False Bay are seals, Arctoeephalus pusillus pusillus, 
fish, such as red roman Crysoblephus latjeeps, catsharks, Haploblepharus edwardsii, H 
pictus, Poroderma africanum and P. pantherinum, and octopuses themselves. However, 
catsharks are probably responsible for the majority of non-fatal attacks on octopuses. Signs 
of non-fatal attacks were common and occurred in 31.4% of all 0. vulgaris caught in False 
Bay. Amputation frequency and severity decreased with octopus size. Furthermore, 
preliminary investigations suggests the possibility of maturation size and fecundity of 
octopuses to be reduced by high incidence of non-fatal attacks. 
Although experimental pot fishing would have been a better method to determine the 
population dynamics of 0. vulgaris over its full depth range, this was not possible as Sea 
Fisheries Research Institute (SFRI) placed a moratorium on all experimental fishing permits 
during the period of this study. However, experimental fishing is still required to validate the 
spatial distribution and population dynamics obtained in this study, and to determine relevant 
management strategies for this fishery. Moreover, the economic feasibility of a small-scale 
0. vulgaris fishery in the southwestern Cape can only be determined by an experimental 
fishery. With this in mind, several methods of octopus fishing were reviewed to determine 
the best method for a small-scale octopus fishery. These methods included trawling, diving, 
pot fishing, long-lines using hooks and spearing. Of these, pot fishing was found to be the 
most appropriate because it is relatively inexpensive, efficient at catching octopus, octopus-
specific, does not disturb other components of the ecosystem, and is compatible with primary 
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